Characterization of monoamine release in the lateral hypothalamus of awake, freely moving rats using in vivo microdialysis.
Extracellular levels of serotonin (5-HT), dopamine (DA) and their major metabolites 5-hydroxyindoleacetic acid (5-HIAA), 3,4-dihydroxyphenylacetic acid (DOPAC), and homovanillic acid (HVA), were measured in the lateral hypothalamus of awake, freely moving rats using microdialysis combined with HPLC and electrochemical detection. To characterize the factors which control 5-HT release, the effects of various drugs were assessed. TTX had a reversible inhibitory effect on the basal levels of 5-HT, 5-HIAA, DOPAC and HVA. Infusion of K+ concomitantly increased 5-HT and DA and decreased 5-HIAA and HVA. Imipramine increased extracellular levels of 5-HT and DA and decreased 5-HIAA levels; this effect was TTX-sensitive. Systemic pargyline increased extracellular 5-HT and markedly decreased the metabolic levels. Pargyline pretreatment in the presence of imipramine, infused through the dialysis probe, slowly increased 5-HT levels above that produced by the reuptake blocker alone. Infusion with AMPH produced a dramatic, TTX-insensitive, increase in 5-HT and DA and a decrease in the metabolic levels. These results provide evidence that (1) basal release of 5-HT in the lateral hypothalamus results from neuronal activity, (2) the metabolites in the extracellular fluid derive primarily from intracellular monoamine oxidase (MAO) activity, (3) 5-HT is mainly removed from the extracellular space by a reuptake mechanism, with minimal contribution of an extracellular MAO, and (4) the AMPH-evoked release of 5-HT and DA is a Na+ channel-independent process.